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Abstract of JP 2000229215 (A) 
PROBLEM TO BE SOLVED: To attain continuous 
electron conductivity in a two-phase conductor 
containing a network in which two continuous 
phases of ion- and electron conductive materials 
permeate into each other and the volume of the 
electron conductive 2nd phase material is made 
substantially smaller than the conventional 
permeation limit. SOLUTION: The electron 
conductive film comprises a dense or porous matrix 
of a multiphase solid electrolyte having at least two 
continuous phases and exhibiting ion and electron 
conductivities. One of the phases contains an 
oxygen ion conductive material (or a mixed 
conductor). The 2nd phase contains an electron 
conductive material and constitutes 1-30% of the 
matrix. The 1st phase is in the form of a mixed metal 
oxide having ion conductivity. The 2nd phase is an 
electron conductive metal, alloy or mixed metal 
oxide dispersed in the matrix. 
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BaCe L .„Gd K o wa 

X[*0~tt1 ^^^^^ 

T&to <fc o \z*mm& 5. 306. 41 1 -SI Olazanec ^HiMrittfBa^ftT: 

Alt. JL<ltY. Xf±J^^0)S^*i€5L ; 

A' It, 7*/j , J±a*HXtt'tlieifl)S^*l*SL ; 
Bit, Fe ; 

:5' I*. CreUltTiXli^^iidMlL; 

:T I*. Mn, co, V r WieU<tt CuR|*C*uft<D;M!|jBtaL ; 

Hts,t,\i,v ( wAtfKii, Tse©iayo)Srctoft : 

s/t It, &0.01 ~ 100lr^L< ; 
u |j. JKio.oi-lIc%fL< ; 
v ft, o-Hfil t^$L< ; 
w It, 0-fi1(^L< ; 

x ft. xt^CDAfA', B, B', ©|iSTflSSaiJa5-frS*'C*y ; -f LT 
0.9 < (s+t) /<u+v+w)<l.i -X?th'4> 

M It. F«Xl*co^aL/ 

x ft. 0~$t)1(Z^L< ; 

y ft* o~*tnM*L< ' 

it* : 

A It. , ru £L<[* YStt:*L6fl)fit*SiL ; 

x It, oHBn fc3L< ; 

<1 It, J&tp<D Cet A t?) t!-&&-efc 6 

Sr^BixFeOa^^co^OT 1 0 
St* : 

* It, OHSM fc*L< ; 

d Its $r f vi&Xf7c 0) 

Sr,FeyCo z O„ JkOttPtO 1 ^ 
it* : 

X It, 0~*SM IL^U< ; 

y It, o-fti lz*$L< ; 

z It, O-tti tapu< ; 

(Pd) D . 5 /{YSZ) 0 . s (YSZ - <?MJ7£SfK 3 

(Pt)». B /CYSZ>». 6 

(B-MgLaCrO )l Jo.5<Y3ZJo.5 

<In m Vt l0t ) e . 6 / 

(In t oi?tio&)o.s/(Y52) D .5 

(In, &1 i'r2.5iZx2.si)5.s/<ySZ)o,5 

£ffi&B1£4l Pd, Pt, Ag, Au, Ti, Ta, w) £ttflOL*: 

1 -1 3iZttML<Oiu[ftfrV)mi 



[005 1 ]. HRfc. i«»Z^ffi*m^S?fcfe»tS 

urn m * vmmtm<nmm\m (teo^ 7 



[00 52] TEC77fli 
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4. 

[0053] fl^wa^ttii. -r 
«a-co*»srffis^ffla^fflattt*0»r4 «t ate 

[0054] -Hh£IS£tt, S&ZWffli: >f :*yif?3M*ffi 

tiaras hmmm.m^m.^mx'h o m nx- 

«ft£fl*S.lU#4. 

[0055] m-wmt^mmmi.. ^ < *h * >hj 

X h UX treM-f 4 - ATS 4 . 
[00 563 ±feo#JtfcflD*.T, SO3ffi<0tt8iStt 

[oo57] &-<nm±. ast. n-o&RWitf 
mmm.x°%fe%frfr&±m 2 wsuttfteA-cfc * . 

&lWnn>f#-£ifc*i4. J*yW&Xim/>* 

5S7 ymutr^^vh.-mtA fixate*. 
Wtfyf^i-y. Wl9v9)V. -bur, 

±%TX°co®ftWz&mizM7tt& i i: a*?* 4 . 

[0058] TtEonstw* > n<om\in^mm 
tzMzftfevmrntsiimzm^xK-ttf. ®tnz& 

[0059] 

[gftffl] flI r AgttSLa , 8 Sr. 9B CoO 
3 -, (Al ) ra^*i&ZJHSH*«l!W>f3r>«»IR 

Ag2 0S*%£W-f4Ag (ftO. 1-0. 2jum) 

MlA^SM** l. o^m. vi^y 

by. *7-ir4 >"t'/k SSC, Inc. , JBftPra 
xair Surface Technologie 
s , Inc.K)t, TlfiO^ft^i: oTlBtUfc : 
(a) AgN0 3 1 0. 2^"9A5r N H 2 0 1 5m 1 +fc 



( b ) ®m?m («6 5°c) ? u 7»»a«»& 

i o o^MkirXAiim^^p^^-vm^-s. 
iazmitz. 

(d) *n 04H8MC. tSMjftoiiHB**^^^. ft 
Wt\ Ai25. 9^5A*aW3*AU fcU^Itf 

(e ) &wc. m$km±x\ m\*<-Abimt>tii 

tX\ W3 0 0lCtSlgftL, iJCV^T, S^§r^5 0 0°C 

( f ) A gfltiEA! H*4ffiiifflt 6 0 

0KrC4B*HW&*U iJCV^T. »#U M^HtUfc. 

&wc, Zfiffl7MX?£, AgMSA^dPVB (m 
onsantotfDButvar) 3 Jlii%£ig-£"f § Z. 

tizx^xmmi. <x^x\ 1. 5" (3. 8cm)/ 

4k P s i (7 1. 8MPa) ^ftffi 

*mmrC/ftX'2 5frt>4 0 0*CK±{f**«<5>ff-5 

^,110 0°Ct'2B#S, Sft«t'JlfiR/?^aa«2 , C/ 

[00 60] «aSLfcr-fX^a»j|^l*, ^rjy 
Epiphoto 20 0 jl&^mKtt^tt^ UTfllfe . 

^•fl.^C S^m i n i f 1 e xf^7^ h^- 
^-*«fflLTCu K a atJ:OX*|lWf (XRD) 

h-fc^rtfcA g^.-x bX'^-^Lxmmtxmmmm 

m&Zmfelfc. fXKi. 3ocoP^'5:A 2 T^x^ 

(ffi3|W5a^«*t i SAg20 M&Xtt-fh Aj ) 
at^WStf!)i*iN"S (1. ImmKO. 3mmC) 3 
owfiapflrAaT^x^ (*f»>Bfc:J:*Ag2 0S*% 
•C»«S<t/SA, ) tHLTS«/'vU , >A«iET'C9 
OOXJ-Cff-jfe. ^»S*ih*fL*oiBRaKttH( 
•f-S^tL HP 5890 Gas Chromat 
o g r a P haifl»*4Mlfth*ttfflUfc. 

[0061] H3at/H4«i, ?SE3tw)tt5teSnisrtfeav 

4) tt, ttJtWJft^^raHrXti-jTfi^n^T-f 
X^ (03) JZflAT. A,-7hU-y^Xfc:tJ»tS»Z 

ffi (Sfe^) ^-IW^r^o-lftj-^^liJ^^L 
tz. X«0*f ( TXRDj ) fen (H5) {±. A^h 

y «y ?xi*i<7)a g 3-r yynwfoZfFt. ztin. 

itz. Aga-7-jy-7'tA l vhV-y?Xt(Vmcr>& 
TiFTf. H6iS. Al A,atfA 3 fco^"C9 0 0X;fc: 
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5rf„ 1. 1mm— 0. 6mmfU^tOUt> 30 
«0»S»WO 2 tS«U, E*L5 4itfrcfeS. 0. 3 
mmr^^^tClO^T, A 3 O0 2 «fi3l ( 5. 9 seem 
/cmMli. A 1 a^A 2 <0O 2 ai[ (3. 2&tf4. 5 
sccm/cmM fcJfc^T, ffiSfofeSU. 1/tfc 

(2. «ffi3<J&I£fr\ £tf*Mt£WU 

■y ?x<»m±£.$k< ftmtLtzwmzm-tt ( a g > 

[0 0 62] 0*1 I — 50/50P d/Ag (50Pd 
/50Ag) SEMLa.2Sr.8Fe.69C0.jCr.2M 

2 0S:l%O5 0Pd/5 0Ag (#}0. 1-0. 2^t 
m) ttaB 1 &4$ftft* 1 ■ 0 junu 7 
^>-b>\ ^-f^f/k SSC, I nc. , 3E£P 
raxair Surface Technologi 
es, I nc. ipt>) Tie^atio-CSjtt 
fc : 

(a) AgN0 3 3. 94?'5A&t>*Pd (N0 3 ) 

3 5. 4 2^5A£. H 2 01 5m 1 (fifcjgjBLfcftfc:, 

( b ) mmmu me 5>c > ±t\ ? u r*»#f#& 

(c) ^ys^S^Afc^WdfiSU &we, Sfo 
1 0 0rCMfeLT*£^£*^o*P-h|gttOS 

(d) tti o4H*c. wm*Tffi&ximt>tix:. a 

W?, B,»*2 0^5A*3R4«fc:*AL, »U*ffls 
(e ) &Wt\ *£Jft«U:t\ J*lv^-*h#*#&*U 

tx\ &3 0 o-ctdra^u <!k^x\ &Kfc*>5 0 0 , c 
iztuxmrn-tzzmm ufc. 

(f)flMft»fc. 5 0Pd/5 0Ag»«B,£. 56* 

sffljfcfflt: 600 xrc4 mffifm. i . a wc, l % 

[0 0 63] ZM«a*-£» 5 0Pd/5 0Agfcfc§B 
^JCPVB (MonsantoWButvar) 3 

S*% J: oTWilU &wc, 
r-f tkj 10. 4 k p s i ^Mffl ixrvx it& 

0 0°Ct&t>'lB#^O) £ffV\ 12 50°Cf2ll# 

ia, ^4»j[a/^as2 o c/^f^L/t, 

[0064] B 2 (*%BH(CJ:4 5 0Pd/50Ag2 
0**%S#t*B,) <94o^-fsC&frfcMLT. 
Sffi3^tft(frX h*4f ofc. -T^TOKItfr ( 3 0 x 



4X3mm) fcSJBrU GAM 4 A7i& 

mixmrnitdm, ^y^xmrnrntiT^b^ 
B 3 ^»aifrwiatf3iSJt»s:srf. B 3 to^r, m 

Mm% 25. Okpsi (172MPa) iffiktl 
it. B 2 W^ffllf3Si£ (2 3. Okp si ( 1 5 9M 

Pa)) izitKx .mo %cr>mm^m^tixi5 o , ; 

[006 5] fll I I .-5 0Pd/5 0Agtt«Ce. 8 

g d 0 . 2 o ! . I ts^4mBltt«iw>f *yfeli*Jl 
(*mm&»* c, ) 

C!^*t«S^^ 2 0S*% ( 1 3^ig%) ^ 5 0 
Pd/50Ag (ftO. 1~0. 2jum) 

1. o^m^tt^ll^yi*, 7^hy, 

T-f^tVU, SSC, Inc. s 3SftPraxa i r 
SurfaceTechnologies, Inc. ip 

(a) AgN0 3 3. 9 4^5^Xl^Pd (N0 3 ) 
3 5. 4 2^5A£. H 2 0 15ml4»te»J*W:«fc, 
;xy|2. 2 4^5A&t^Xf-l/y^U3-^2 8^ 

( b ) mmmu (m 5°o ±-c\ ? y r»ito&**§6 

ftl>£T\ mix. 

X\ m 0 0°C(CjD^tT*$r^§^odrl^-M| 

(d) »i o^«fc, ftm^mmmmt>tit:. <x 

^X\ C 1 ^2 0^5A£*i*ite*AU mi^wt 

( e ) a^x\ &*mLtx\ mw-zhtmt>ti& 

tX\ m 0 O'CKMftU <JC^"C, ^2:^5 0 or 
fc±WCSMfcrn*:s. ^UML/i . 

(f) «Mftat, SOPd/SOAgtHIC,*, 

l»ffl^fflt;6 0 0°CT'4ll§^Mfi!cL. «j v ^t. 

[0066] 50Pd/50Ag 
( 1 3§ffi%) fcfclfC^Tfc^PVB (Monsant 
o^Butvar) 3&M%£i&&+&Z.ktZ*'>Xm 
mi. 1. 5" ^TfE*10. 4k P si 

( 1 r/^T 2 5 *» 6 4 0 0 'C tatf 1 B#P B 1ftO ) £ff 
V\ 1 2 50°CT'2B#^, SSl'fJrtR/?$SIiaUS2 , C/ 

^imza s^-zbx°>>->i>ixmix®mims. 

XfciiPdSOasR^^fi^LfcC! ) RtfC 3 T<Z 
7 {^Wm-fSmzX S50Pd/50Agl 3^«% 
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■t&tlMZ^ HP 5890 Gas Chromat 
o g r a p hftW»3RiMffiH-*ttffl Ufc. C 3 ( 5 0 P 

d/5 0Agl3£H%m, l2 5Q*CTmHltz& 

3«ma»4>tti 3jfflK%K«^$-£4£fctf'CS4.r 

■cs i) . H6te, ^m/^u vj±miTT9 o orttj 
tt4c 2 &t/c 3 T4X7^l?lt^Jt«?£^-f. c 3 <7) 

&ZttfX'£&Zt*iLm-&. £*Ui, &J(iftf&l*tig 
[0068] (02 ) ti, *7VHft»**Xtt 

»* 5 *»£-r * y&tfs? f^tt^* 6 k 2i£ l , ft 
^xM^t^Lxmm^nnxim^ji'smmm 

[0069] m^fsSttfflte, TtaSr^Oi btfX* 

A, --y*/k Clil^CD&JICD**^)!!^-^ Hay 
n e s 2 3 0^<3i 3#WAtt<O8*0te&. Kftt* 

Ln 2 Ru 2 0 7 (Ln = 5y^-HX(Sr;^U 

mm. ^o7**;M Mi, HRs* [A fl A' b ] [B 
,B' y ] 0 3 . 5 £#L. AJ2, m I Am&m. 

Mg, Ca, Sr, B a. XltZ.tlt>e>i)hi%GMtfrt> 
MV. A' li. 7y?^h'XJ47?f--h\ La, Y, 
Ce, Or, Nd, Pm, Sm, Eu, Tb, Dy. H 
o, Er, Tm, Yb, Lu, Th, XtiU, XHZtl 
^CDfoh&Sm^mV-.B' 12, Fe, Mn, Cr, 

v, xtiTi , xti;ftfc*>**ate**>+a»&aitf ; 

B' (i, CuXtiN iXte£it^&4M£%?)4>^ 
SUA'; 0<a<l, 0<b<l, 0<x<l, 0<y< 

[0070] a^ws-^emtfflis^wr iw— 



(i, -M^-h, #-,t;*-K *MM^-K 7n'J 
H, 7-tr-K x/U7x-K X(iiDl^ffT-C^)» 

3— f ^y?', -til, ^'J-a-f^/, X12HZ 
[007 1 ] fHMIK *y<S*ttffltt, TIECOJ; a fttt 

s^BMBft-f ^y^ffltsr^-r 4 £ fc#r& , ^ix^ 

t'^.V^.M'ft.ft, ^--"j f'tOX ( au r i v i 1 1 i 
us)ffl, XJilMk-bU^JjllitoaiiPr, Nd, P 
m, Sm, Eu, Gd, Dy, Ho, Er, Tm, Y 
b, Lu, Y, La, Ga, Al, XliMg, Ca, S 
r, hl<HBai<7)Xd^TMVim^Xd^. -« 
ffivM»*>IMfctt!B ( < 4 ) £ fcfc <b U-oltftifeK *y 

&»?jsw>»i*£iitow- s ^ t 

7cST'h'-7°L£iO. F-^yh^JKi, -feUTiffc 
0. 0 l~5 0t;^N°— feyM5qtt4£k35«"C!»4 
*\ Mft 2 ~ 3 0 t;w^c— b y h *iftm^-f ^ye^tt 

[0072] -m^m (02 ) i±, *fc«twufcSf- 

«iHS^ttffl7lrm-ffl^<7)-a58^^ffic7)±fc 

dt^ximtt. mzMwi&xnz nttwrnm 
^ri/-3-f^^ ^^'J-n-r^y 
^, xumzMT v * -v-&izfflwfflL : F0m--& 
toMm<n±izmfiZit& ^ b <7)&mmL~?h %m 

XtobtiX v ^ftSo^ffl!co4#cD»: J: oTffv^ 
^fP- h §*Lfe»ZfflA«>f ^y **^Tf 4 jKU v-r 
t-* «8 0°CX'&&lXffi*CD$mcDllZ3-T 

iv</mfci. K^x-rvt-y-zftMixm-m 
fm<nmmni\,zmzMm^ftfem.?-T < vy* 

r-wm&mi-SAhv-izx^xm 
mthzbtfxti. znxoizLxnktitzmmzti 
tt-T< y^zw.-m.^tm 0 9 zmizMx 

LtzM*)<r> 2o^wv3i/-y 3 yaffil*] <r>m 
izxi&&tl. 

[00733 mm. m-nm^zm^b^ttzm 

co 1 OA— tyh&m&t&m-Wnn-T* y?itt 
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ZAht Z b \z X ->X&&tZ><Mzmm'f& ZbtfXZ 

. m®m^mmcr>mz&'Mz-r 
&zt h z. 1 {i. ^mnmmmtt y *^*-r h . 
[oo74] %<nm<?)--mmz^x , mLtzmmf 
7vt-ir-£Mtfi-f&c\btf?z$,. ztat. xm^f 
#-#*-k .x/i^x-k ^hP-K ry 

qe-^A, sat xitz<v®cr>m=?xteft?4 *ym 

[0075] %W<7)-Wm<n^-? tllZ fc . BBRSttfl: 

mmz^mwumm-oxmm 
thmmm*. -umixmijcomnzmmi-tz 

zmzbtz-yxnmz^ikfzzbizX'ox. 
imnma&mim?z * 4 £ t #sa l < * 9 » 

2 5 ? n y J 0 <> /h$ v vfflfl.¥g*#*-^§ "Cft l) . 
[ 0 0 7 6 ] J^Lfc*&fcJ:oTIWlS*iS£fl.KX 

«na?i izm i >)?m?>m±. iwmo 0 . 1-25 

tt, 1 OOO'CKtSWCO. 0 1 S/cmj;Ot^§ 

v\ 

[0077] ftjgfl 

Pel, Ce, ft^Gdtt^ai^ljjt. ^lSIB*fctJ^T 

P d&M4 0§«%£lfc£^SrtTX7^H^lt?-t£ 

T/f$ 1mm, ffiI2 Smm^fa^tL, 15 00 
XTCfcttU:. r ^ A? £]£t* hRmmmziiib& 

1 OOO'CtcMiU:. JR^3f<offlJ£*»2$lfc 
»S Uoflfcfiraflfcffil ttS#JE£4MS Lfctffc . ft 

titzmm^Mtm^tL. ztuzx>omMUzm : ?RiH 
*yfc&&£*lti. 

[00 78] 3^<r>±MLtz-nm^^-ftii}^zm.-r> 
xm^tizmnm&i*. tkt** : i > A*y\m 
mnmttmtfjzz < tah z. b \z x o , Basaia** 



S<*4 ; i i ) PtXiiPdtfJia&ea^Si^SC: 
XfcMtfL*ffl#^$r<$:«. ; i i i ) aiZ£»£fflfcJ: 
4. 

[0079] *f6W<0^tfl£oTHHSfiiil^^?L 
^K*$HH<0«Blrt"C*S. ftjfcWfc, ^fifcli, Y 

sz, -fe'jr, r/PS^cka^-i^K-ms^ 

V^fflSHttlXliH a s t a 1 1 o yXii I n c o n e 

it. 2ftMff25K— (ryhiD *L4W 
23?oyJ:9k*#v\ #4L<tt5S^oy«fc0t 
*S ^ b ^Wbt^Xhh . 

[0080] RmMzzemfenmimniz x ~> xm 
wtxztiifi. assist wm&*m 

mwzffl^t&micvm&frt>mMUj:^x'%?c\ t 

tfXZhc\b\iWt>ti*X"foh. J-jT, #rFf**WKH 

izumhnwMfm^gmwzxh^x a^se, 

[@i ] «ffl^j«i(i»aufi^i6»oi«<o*-<oiBa 

-m^mi-m^m^xhi. 

*. 

[04 3 1 6 5ffiK0ffif*T*Lfc*IMBfc: J: Of^^ix 
[05] #&W5»*'?hy?*(A 1 VHJ?*)±tf> 

4. 

[06 ] «AOnR2: LTO^S^^. 9 0 0*0 tfe 
tt4. H-fflr-f^^CA!), tiffl^-fifflr^^(A 

[07] tIffl<7)T^^^(B 2 )t*^cOfV^^(B 3 ) 
[08] Si^^'J^MJliTW). 9 0 0'CT'<7). tS 

fflcOr -f ^ ^ ( C 2 ) fc ^wa^-r ^ 9 ( C 3 ) <rm<7wm 
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[08] 



O.0T r- 
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